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Abstract
Preeclampsia is one of the main causes of maternal mortality in Indonesia and in the world. The exact cause of
preeclampsia is not known at this time. Aerobic exercise as an effort to prevent preeclampsia. The purpose of this
study was to determine the effect of aerobic exercise on maternal outcome in primigravidas with a history of
hypertension.
This research was a quasy experimental research with pre and post control group. Aerobic exercise was carried out
for 15 weeks in the second trimester of pregnancy, then blood pressure measurements were taken in both groups.
The data will be analyzed using the t-test, and a p value <0.05 will be considered statistically significant.
Systolic and diastolic blood pressures were lower in the intervention group than in the control group but not
statistically significant, all samples became superimposed preeclampsia and underwent delivery by caesarean
section.
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1. Introduction
Preeclampsia is one of the main causes of maternal mortality in Indonesia and in the world. The Maternal Mortality
Rate (MMR) in Indonesia according to the 2012 Indonesian Demographic Health Survey (IDHS) was 359 per
100,000 live births. The main causes that contributed to the maternal mortality rate were bleeding as much as 32%,
hypertension in pregnancy of 25%, infection 5%, prolonged labor 5%, other causes 1%. Other causes, namely 32%
are quite large, including the causes of non-obstetric diseases (Kemenkes, 2012).
Pre-eclampsia during pregnancy is second cause after embolism in the United States. Hypertension in pregnancy is
associated with complications, including placental abruption, cerebral hemorrhage, liver failure, and acute renal
failure. Preeclampsia, which is one of the hypertension disorders, occurs in 3% to 4% of pregnancies and
contributes to perinatal morbidity and mortality. Little is known about the development of preeclampsia in terms of
modifiable risk factors, such as daily physical activity. Although the health benefits of daily physical activity, such
as a reduced risk of essential hypertension, coronary heart disease, and type 2 diabetes are well documented, it is
known less about the relationship between maternal physical activity and risk of hypertension, pregnancy
disorders (Sorensen, 2003).
Preeclampsia is a condition in which hypertension occurs after the 20th week of pregnancy and is accompanied by
proteinuria. In pregnancy with preeclampsia, trophoblast cell invasion occurs only in part of the spiral arteries in
the myometrium area, resulting in impaired placental function, so the placenta does not meet the blood needs for
nutrients and oxygen to the fetus. This disruption of placental function can cause stunted fetal growth (Sherwood,
2006).
The exact cause of preeclampsia is not known at this time. Preeclampsia is a specific pregnancy syndrome with
decreased organ perfusion secondary to vasospame, increased peripheral vascular resistance, and endothelial
activation that generally occurs after 20 weeks of gestation. The main sign is an increase in blood pressure
accompanied by proteinuria, generalized edema, to impaired clotting function and impaired hepatic function. Risk
factors that can increase the incidence of preeclampsia include nulliparous, age less than 20 years or more than 35
years, more than one fetus, diabetes mellitus, chronic hypertension, obesity, and kidney disease. Preeclampsia is
also influenced by genetic and environmental factors (Cunningham, 2005).
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Chronic hypertension is pregnant women who already suffer from high blood pressure (140/90 mmHg) before
pregnancy or before 20 weeks of gestation. Usually chronic hypertension will not go away even though the mother
has given birth to the baby. Pregnant women with chronic hypertension or pregnant women with a history of
pre-eclampsia have an increased risk of developing pre-eclampsia in their pregnancy and an increase in pregnancy
complications, a high risk of delivery by cesarean section and the incidence of LBW (Kasawara, 2013).
Superimposed Preeclampsia is a pregnant woman with chronic hypertension after 20 weeks of pregnancy who
experiences edema and urine protein or has the classic triad signs of pre-eclampsia (Module of PPSDM, 2016).
Pregnancy exercise is recommended for pregnant women with hypertension or pregnant women at risk of
pre-eclampsia to reduce the adverse effects of hypertension, including reducing the incidence of pre-eclampsia.
The goal is to prevent the incidence of pre-eclampsia in pregnancy, by means of lowering blood pressure and
cardiovascular improvement, but the results are still few data on the effect of aerobic exercise on the incidence of
pre-eclampsia (Kasawara, 2013).
Based on the results of Yeo's research in 2000, that light exercise in the form of aerobic exercise for 10 weeks
reduces diastolic blood pressure among pregnant women who are at risk of developing hypertensive disorders. The
reduction may be due to the effect of exercise itself, not on physical activity levels or overall. However, this
activity does not affect systolic blood pressure (Yeo, 2000).
Aerobic exercise as an effort to prevent preeclampsia is still a controversial matter, so a variety of studies are still
needed so that this can be used as a reference in pregnancy care. However, it is based on evidence based that low
impact aerobic exercise is not harmful to the health of the mother and fetus and is not related to premature events
(Mascio, 2016).
Based on a preliminary survey at Padangmatinggi community health center in 2017, there were 4 cases of pregnant
women with preeclampsia.
From the above, the authors are interested in examining the effect of aerobic exercise on blood pressure and type of
labor in primigravida mothers with a history of hypertension.
The purpose of this study was to analyze the effect of aerobic exercise on blood pressure and type of delivery in
primigravidas with a history of hypertension.
2. Method of the Study
2.1 Participant (Subject) Characteristics
Appropriate identification of research participants is critical to the science and practice of psychology, particularly
for generalizing the findings, making comparisons across replications, and using the evidence in research
syntheses and secondary data analyses. If humans participated in the study, report the eligibility and exclusion
criteria, including any restrictions based on demographic characteristics.
2.2 Sampling Procedures
This study was conducted to analyze the effect of aerobic exercise on blood pressure and type of delivery in
primigravidas with a history of hypertension. The population in this study were all primigravida pregnant women
with a history of hypertension in Padangsidimpuan city.
The sample chosen was the sample in this study were all populations that met the inclusion and exclusion criteria.
The inclusion criteria in this study were age 20–35, second trimester Primigravida and history of Hypertension
140/90 mmHg. The exclusion criteria were heart disease.
The number of samples taken must be the same between the two groups so that the research results are more
significant. The sample in this study was the total population, namely all primigravida mothers with a history of
hypertension in the city of Padangsidimpuan at the time of the study (data collection time), namely January - July
2018, it was found that there were 20 pregnant women, who were divided into two groups of the same size, ie 10
people per group. The research flow were:
a.

Prospective study participants were primigravida pregnant women by providing prior information about the
research objectives. Those who agree to take part in the research are asked to sign the consent letter that has
been provided.

b.

Then divided into intervention and control groups.

c.

Aerobic exercise is carried out 2 times a week with a duration of 30 minutes each exercise, for 12 weeks,
starting from 16 weeks of pregnancy.
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Exercise was carried out during classes for pregnant women.

Blood pressure was calculated before and after the intervention or aerobic exercise for 12 weeks was completed.
The control group did not get any treatment but their blood pressure was still measured. The type of delivery seen
at the end of pregnancy.
2.3 Research Design
This type of research was a quasy experimental study with a pre and post control group design to determine the
effect of aerobic exercise initiation on blood pressure and type of labor. The intervention group was primigravida
with a history of hypertension with aerobic exercise intervention, the control group was primigravida mothers with
a history of hypertension without intervention.
2.4 Data Management and Analysis
The measurement results are collected and processed through the process of editing, coding, data entry, then data
processing was carried out. Data processing was done by computer. Data analysis used univariate and bivariate
analysis to determine the characteristics and data distribution of each variable, by compiling frequency tables for
blood pressure, type of delivery, and characteristics of research subjects. Bivariate analysis was performed by
t-test.
3. Results
3.1 Recruitment
This research was conducted in the city of Padangsidimpuan from March 2018 to October 2018.
After conducting observations, there were as many as 20 primigravidas who met the inclusion criteria. 10 pregnant
women who would be given aerobic exercise were called the intervention group and 10 pregnant women who were
not treated were called the control group.
3.2 Characteristics of Respondents
Table 1. Characteristics of respondents
Intervention

Control

Mean ± SD

Mean ± SD

Age

27,4 ± 2,1

25,8 ± 3,2

p>0,05

Sistolic

147,7 ± 9,0

153,3 ± 10,1

p>0,05

Diastolic

96,3 ± 7,8

97,8 ± 7,7

p>0,05

Characteristics

p

Based on its characteristics, the mean age of the respondents was 27.4 years for the intervention group and 25.8
years for the control group. The systolic mean of respondents was 147.7 mmHg for the intervention group and
153.3 mmHg for the control group. The diastolic mean of respondents was 96.3 mmHg for the intervention group
and 97.8 mmHg for the control group. Statistically, using the Mann-Whitney technique, there was no significant
difference between the two groups with a p value> 0.05.
3.3 Effect of Aerobic Exercise on Primigravida Mother’s Systolic
Table 2. Effect of Aerobic Exercise after 12 weeks on Mean ± SD systolic for primigravida mother
Mean ± SD (mmHg)
Intervention Group

154,7± 14,7

Control Group

156,1 ± 12,1

p
0,54

Table 2 showed that the systolic mean after 12 weeks in the intervention group was lower than that in the control
group. The mean systolic in the intervention group was 154.7 ± 14.7 and the mean systolic in the control group was
156.1 ± 12.1. Statistically, using the Mann-Whitney technique, there was no significant difference with a p value of
0.54 (<0.05).
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3.4 Effect of Aerobic Exercise on Diastolic in Primigravida Mothers
Table 3. Effect of Aerobic Exercise after 12 weeks of Diastolic Mean ± SD of primigravida mother
Mean ± SD (mmHg)
Intervention

94,4 ± 7,1

Control

97,9 ± 7,8

p
0,1

Table 3 showed the diastolic mean after 12 weeks in the intervention group was 94.4 ± 7.1 mmHg and in the
control group 97.9 ± 7.8 mmHg. The diastolic mean in the intervention group was lower than in the control group,
but statistically, using the Mann-Whitney technique there was no significant difference with a p value > 0.05.
3.4 The Effect of Aerobic Exercise on Types of Labor of Primigravida Mothers
Table 4. Effect of Aerobic Exercise on Type of Labor of Primigravida Mothers
Type of Labor
Normal

Sectio Caesarea

Intervention

-

10

Control

-

10

p

0,5

Table 4 showed that all samples in both the intervention group and the control group all experienced labor with
action, namely Caesarean section. Statistically, using the Mann-Whitney technique, there was no significant
difference with a p value <0.05.
4. Discussion
The measurement results obtained from the mean age, systolic and diastolic were almost the same or homogeneous
in the two groups. The systolic mean after intervention was lower than the control group, but statistically there was
no significant difference. The same thing also happened to diastolic, where the diastolic mean in the intervention
group was lower than in the control group even though there was no statistically significant difference. All
respondents, both in the intervention group and in the control group, underwent a type of delivery with action.
Overall, the characteristics of the respondents, namely mean age, mean systolic blood pressure and mean diastolic
blood pressure, showed results that were not significantly different between the intervention group and the control
group. This shows the homogeneity between the two groups. All respondents in this study were primigravidas.
According to Bobak (2005), approximately 85% of preeclampsia occurred in the first pregnancy (primigravida).
Primigravidas often experience stress in the face of childbirth. Emotional stress that occurs in primigravida causes
an increase in the release of corticotropic-releasing hormone (CRH) by the hypothalamus, which in turn causes an
increase in cortisol. The effect of cortisol is to prepare the body to respond to all stressors by increasing
sympathetic responses, including responses aimed at increasing cardiac output and maintaining blood pressure. In
women with preeclampsia-eclampsia, there is no decrease in sensitivity to these vasopeptidavasopeptides, so a
large increase in blood volume directly increases cardiac output and blood pressure (Bobak, 2005).
In this study, it was found that respondents in the intervention group mean systolic blood pressure after 12 weeks
was 154.7 ± 14.7 mmHg and in the control group 156.1 ± 12.1 mmHg. Statistically, using the Mann-Whitney
technique, there is no significant difference with p value> 0.05.
The mean diastolic blood pressure after 12 weeks after intervention in the intervention group was 94.4 ± 7.1 and
the control group was 97.9 ± 7.8 mmHg. Statistically, using the Mann-Whitney technique, there is no significant
difference with p value> 0.05.
In this study, it was found that after doing aerobic exercise for 12 weeks, systolic blood pressure was lower than in
the intervention group, diastolic blood pressure was lower than in the control group but it was not statistically
significant.
Systolic and diastolic blood pressure measurements were carried out every week but the data analyzed were only
the results of the first measurement at the start of the activity and the last measurement after 12 weeks. The
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duration of each exercise is 5-10 minutes. Blood pressure measurements were taken before and after the activity.
There was an increase and decrease in blood pressure in both the intervention group and the control group during
the 12 weeks of activity. Aerobic exercise is carried out at the health center and at the midwife's house, so that the
implementation can be controlled. All pregnant women enter a state of pre-eclampsia.
In line with Da Silva's study which examined normal pregnant women, it was found that there was no difference in
the incidence of pre-eclampsia in the aerobic exercise intervention group and the control group, but the incidence
of pre-eclampsia was lower in the intervention group than in the control group (Da Silva, 20017).
Scholten (2014) who examined the effects of aerobic exercise on pregnant women with a history of pre-eclampsia
with a control group who were normal pregnant women, found that aerobic exercise made no difference in systolic
and diastolic pressure between the intervention group and the control group, even though it was before aerobic
exercise intervention. performed, the mean systolic and diastolic blood pressure in the intervention group was
higher than in the control group. Therefore Scholten recommends aerobic exercise to be done in pregnant women
with a history of hypertension.
A schoten study with a sample of the intervention group, namely pregnant women with a history of pre-eclampsia
and a control group with normal pregnant women, found that aerobic exercise could improve their risk of heart
blood vessel problems and improve their heart health. These improvements included metabolic syndromes in both
groups experiencing reduced stress on biochemical blood vessels. The effect of exercise on heart protection after
childbirth in both study groups was caused by improvements in endothelial function, improvements in blood
vessel wall thickening and improvements in the structure of blood vessels (Scholten, 2014).
In line with the results of Berghella's research which concluded, by doing aerobic exercise there will be a decrease
in oxidative stress so that it will improve endothelial function, and will have an effect on preventing the occurrence
of pre-eclampsia. Aerobic exercise also reduces the risk of childbirth by cesarean section and increases the
incidence of vaginal delivery (Berghella, 2017).
However, exercise cannot normalize blood vessels in pregnant women with a history of pre-eclampsia, but what is
interesting is that exercise will induce blood vessel repair in both the sample group of pregnant women with a
history of pre-eclampsia and the control group of normal pregnant women. Exercise also has the potential to detect
risks or problems in pregnant women and result in reduced costs for screening for mothers. Exercise also causes a
reduced risk of experiencing pre-eclampsia again in the next pregnancy (Scholten, 2014).
Aerobic exercise is a sport that can be used to reduce the incidence of gestational hypertension. Because of its
benefits, aerobic exercise should be used as a lifestyle during pregnancy and after childbirth because of its health
benefits (Magro, 2017).
Kasawara in his research the effect of aerobic exercise by cycling is safe for normal pregnant women and pregnant
women with a history of pre-eclampsia, and does not cause problems with fetal outcomes and maternal outcomes
(Kasawara, 2013).
However, the results of this study are different from the results of the current study, namely that all respondents
gave birth with the type of delivery by action. Perhaps this is because all respondents are high-risk primigravida
mothers. However, the interesting thing that was found by the researchers was that all respondents, both the
intervention group and the control group, were also found after 20 weeks of gestation that edema and urine protein
were found. All mothers were categorized as Superimposed Preeclampsia.
5. Conclusions
Systolic and diastolic blood pressures were lower in the intervention group than in the control group but not
statistically significant. All respondents have a type of delivery by action.
6. Suggestions
The need to socialize the benefits of aerobic exercise during pregnancy, which is given to pregnant women during
antenatal classes. It is recommended that all health institutions and midwifery practitioners routinely do exercise in
classes for pregnant women to support the smooth running of the labor process.
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